Conversion of 1-O-[3H]alkyl-2-arachidonoyl-sn-glycero-3-phosphorylcholine to lyso platelet-activating factor by the CoA-independent transacylase in membrane fractions of human neutrophils.
The first step in the synthesis of platelet-activating factor (PAF) in stimulated neutrophils is generally accepted to be hydrolysis of 1-O-alkyl-2-acyl-sn-glycero-3-phosphorylcholine (1-O-alkyl-2-acyl-GPC), with 1-O-alkyl-2-arachidonoyl-GPC being the preferred precursor. Characterization of the enzymatic activity responsible for the hydrolysis of 1-O-alkyl-2-arachidonoyl-GPC has been hampered by lack of an active and reliable cell-free system for study. In the present studies, membrane preparations containing 1-O-[3H]alkyl-2-arachidonoyl-GPC were prepared from intact human neutrophils that had been labeled using 1-O-[3H]hexadecyl-2-lyso-GPC. When the labeled membrane preparations were incubated in the presence of unlabeled 1-O-alkyl-2-lyso-GPC (5 microM), rapid deacylation (up to 25% of the label in 10 min) of the 1-O-[3H]alkyl-2-arachidonoyl-GPC to 1-O-[3H]alkyl-2-lyso-GPC (lyso-PAF) was observed. The deacylation activity appeared to be the same in preparations from resting or stimulated cells. No requirement for Ca2+, various nucleotides, or protein kinase activation could be demonstrated. A number of observations indicated that [3H]lyso-PAF is formed in the system by the action of the CoA-independent transacylase present in the cells rather than by phospholipase A2. Both 1-O-alkyl-2-lyso-GPC and 1-acyl-2-lyso-GPC elicited deacylation of 1-O-[3H]alkyl-2-arachidonoyl-GPC, whereas neither 3-O-alkyl-2-lyso-GPC nor 1-O-alkyl-2-O-methyl-rac-glycero-3-phosphorylcholine, which should act as detergents but are not transacylase substrates, effected deacylation. The deacylation activity and CoA-independent transacylase activities were blocked in parallel by a number of inhibitors and by heat inactivation. In preparations containing 1-O-alkyl-2-[3H]arachidonoyl-GPC, no release of free [3H]arachidonic acid was observed. However, a shift of the [3H]arachidonate into exogenous 1-O-tetradecyl-2-lyso-GPC was observed in the system. These findings are consistent with the generation of [3H]lyso-PAF by the CoA-independent transacylase activity.